The literature on the regulation of drugs at the FDA and the European Union is substantial, yet little research has provided comparative analyses and robust empirical data on the regulation of medical devices in the United States and the European Union. As medical and health markets become increasingly globalized, and the U.S. and the EU compete for leadership and recognition, salient domestic regulatory issues are becoming increasingly international and transnational policy issues. Building on Carpenter's (2010) work on drug regulation at the FDA, but taking a slightly narrower yet at the same time a broader approach by drawing on interdisciplinary studies instead of limiting ourselves to only the Political Science literature, this comparison focuses on key aspects of risk regulation and governance of medical devices in the U.S. and the EU, and shows how and why individual and organizational learning is imperative in each case.
Introduction
In a global context, the FDA-based and the EU regulatory frameworks for medical devices are granted legitimacy and validity by the relevant communities -regulatory authorities, industry and academic scientific communities and interest groups-for the evaluation and market approval of medical technologies worldwide. Cross-national research reveals a number of puzzles which serve as important context for the arguments we wish to develop in this discussion. A first puzzle derives from documented evidence that the FDA, rather than leading foreign regulatory authorities, tends to follow the initiatives of other countries such as the United Kingdom, Sweden and Australia. For example, aided by the information from a patient registry in orthopaedics, the respective regulatory authorities of the aforementioned countries recalled metal-onmetal hip implants, wires and heart stents much earlier than the FDA, before faulty implants were placed in a large number of patients. Even more pronounced, the UK Medicines and Healthcare Products Regulatory Agency (MHRA) prohibited the use of metal-on-metal implants altogether. Utilizing all tools of regulatory science, the regulators paid attention to pre-market requirements and above all post-market surveillance of clinical data in assessing potential harm and risks. Clearly, they made evidence-based decisions before the FDA did. Congressional politics and lobbying pressures as well as existing medical device law may explain the delay.
A second puzzle surrounds why the same countries around the globe, which eagerly and comprehensively copied the FDA's model in drug regulation, as per Daniel Carpenter, 1 did not reproduce the FDA's approach in medical device regulation and, instead, adopted the fundamentals of the EU approach. Japan, Australia, China, and South Korea, as well as countries in South America and Central and Eastern Europe, have borrowed many aspects from the EU legal approach to medical device regulation, including EJRR 04|2013 444 Symposium on the EU's New Medical Devices Regulatory Framework consumer safety and liability law.
2 In sum, the FDA's approach to medical device regulation, notably through the 510(k) clearance process, seems to be unique. In 2011, the Institute of Medicine (IOM) found that " [O] ther countries that tightly regulate medical devices do not rely solely on substantial equivalence to a predicate for premarket review of medium-risk devices. The Global Harmonization Task Force also does not offer as part of its guidance a predicate-based system for premarket review of medical devices."
3 More tellingly, from a cross-national perspective the U.S. med-tech industry has enjoyed a comparative advantage.
4 Politics and lobbying play out differently in a business-friendly environment than in a more protectionist climate. European businesses have benefited from an integrated European market and a business-friendly climate since the passage of the Single European Act (SEA) of 1987.
Third, why do American manufacturers increasingly turn to the European Union to submit their products for market approval before they submit them to the FDA? According to recent reporting by the news media and statements by AdvaMed (the medical technology industry association in the United States), venture capitalists, who generously invested in American companies in the past, seem to be moving their money away from companies based in the United States and shifting their business to the European Union and lately to Asia. It is said to costs jobs, R&D and clinical trials. Among the reasons for this move identified in congressional hearings are the "uncertainty" and "unpredictability" of regulatory decisions by the FDA, its "arbitrary style of decision-making," the delays, and its uneven practices, including a "lack of predictability, consistency and transparency" of the rules that will be applied in medical device cases. Others doubt the FDA's ability to handle complex technologies in the future. The FDA's decisions and practices not only impact upon manufacturers and scientists but also delay accessibility to innovative devices, thereby restricting patients' and doctors' choices in treatment.
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The U.S. FDA and the European Union share a fourth puzzle. Why have both regulators created a double standard in risk assessment and approval processes between drugs and devices? The FDA, the EU and individual Member States apply strict rules, norms, and principles of public health and safety around the authorization and enforcement of controls over drugs, while the pathways to the market for medical devices tend to be elastic and, in the case of high-risk devices, misguided. This observation holds for the U.S. Medical Devices Amendments Act adopted in 1976 and for the first medical device-specific directives in the EU and subsequent amendments from 1990 to the present. Yet, according to the record, high-risk medical devices pose as many risks to human health and patients as drugs. "Recalls of medical implants -from heart valves and defibrillators to artificial hips -are as common as drug recalls."
6 And according to a 2011 study, the overall statistics on recalls are fairly similar between the FDA and the EU.
7 It is intriguing why this double standard has been tolerated for so long, and why it receives serious attention only now.
Finally, despite substantial differences in regulatory policy, law, and regulatory science, institutional developments as well as politics, and independent of the respective approach to regulation in each case, both frameworks have come under critical scrutiny for inadequacy, ineffectiveness, and a serious imbalance in regulatory objectives. Specifically, they have both been charged with facilitating innovation and fast access to the market and profits over securing patient and user safety. It seems that the nature of technology and medical-clinical practice tends to override the traditional salience of political, legal, institutional and motivational factors. While regulatory practices may have been appropriate for the technologies available in earlier periods, obviously they are no longer adequate for the revolutionary advances of today's com-Symposium on the EU's New Medical Devices Regulatory Framework plex technologies. A comprehensive review of many different sources of evidence form the basis of this account. These are summarized in the following section.
I. Source materials

Methods and data
This contribution builds on four types of source material: congressional hearings 8 and European parliamentary documents, 9 secondary literature in various disciplines, including macro and micro-level studies focusing on specific devices, predominantly those used in cardiology and orthopaedics. We draw on articles written by regulatory affairs experts in enewsletters (Script Regulatory Affairs, the Emergo Group, AdvaMed and MedtechEurope) and on articles in The New York Times, The New England Journal of Medicine and the Journal of the American Medical Association and other academic journals. Medical experts in diverse fields pertinent to medical devices have written much of the critical documentation on the 510(k) clearance process and pre-market authorization (PMA) in the U.S., and the empirical data on which this discussion draws derive from internal reports, data sets, and statistics collected by the FDA and the IOM.
Legal scholars and political scientists focus on regulatory studies that assess the varieties of preventive governance in world risk society, 10 and typically differentiate between a "scientific technocratic" perspective and a "socio-political" (or "social constructivist/"social-psychological") 11 stance. A substantial empirical literature on the varieties of risk and uncertainty exists that examines regulation and governance across a number of sectors. This literature includes case studies on the drug but not the medical device sectors, and cuts across national, transnational (regional) and international levels.
12 While some scholars differentiate between "democratic" and "normative legitimacy,"
13 most use a path-dependent approach to analysis, as this contribution does.
14 While democratic legitimacy is well understood in a nation-state context, the constitutive features of normative legitimacy based on consensus and trust among the parties involved rather than solely based on a hierarchy of legal rules are essential for understanding multi-level regulation in the EU. At the EU level the definition for the EU28 and the five non-EU member states that participate in EU market rules (EFTA countries and Turkey) is clear, but at the national level medical devices can be regulated in any one of three ways: under the medicinal, the medical device, or the cosmetic framework. While these variations in law have their origin and development in the historical trajectory of each country, 15 they do not necessarily make for common interpretations across all entities. If the U.S. FDA and the EU Commission intend to further harmonize national regulation and jointly develop global rules, which they have stated that they do, then they must better account for the it does, and the manner in which it does it. Two key issues are important: first, the FDA-CDRH was assigned the responsibility to protect public health and patients against risks and harm; and, second, does the FDA live up to meet these responsibilities? Reputation and power explain the status quo and why the FDA has gotten away with its practices favouring a fast track and lax approval process of devices (even high-risk devices such as orthopaedic implants) for so long, but power alone does not explain the FDA's record over a 35-year span.
This article will provide an account of the perspectives it brings to the analysis, namely, interdisciplinary and interpretive, multi-level regulatory governance, and regulatory science. We then put regulation into the broader context of the relevant historical and institutional legacies and identify the respective conditions in which the revisions of medical device regulation are debated, negotiated, bargained as well as adopted. Reforms never start from scratch, they always build on precedence. The aim of the following two sections is to show how the respective historical paths and the institutional and policy legacies shape and impact the perceptions and motivations of the full range of stakeholders. From an ontological and cognitive perspective, paradigmatic assumptions about one's own system are often erroneously projected onto other systems. This can ultimately distort insights and compromise conclusions. After introducing the definitions of medical devices under U.S. and EU law, we address the FDA's various roles and explore the growing criticism of its political and administrative processes. We will also address the rationales underlying the two pathways to market -premarket authorization (PMA) for high-risk devices in class III and the 510(k) clearance notification procedure. While U.S. perspectives on the EU system are dispersed throughout the contribution, the main focus of the final section is exclusively on the U.S., and on lessons that can be learned from its experience.
II. The reform of medical device regulation in comparative perspective
1. The FDA and the EU Commission under fire
Facing increasing criticism, the U.S. FDA and the EU Commission have responded with efforts to improve their respective regulatory frameworks for medical devices. The on-going revisions in the United States come 35 years after the U.S. Congress adopted the first legislation on medical devices in 1976. 18 In the European Union, the revisions come 20 years after the new approach to product regulation in the integrated market was launched in 1987, which provides the legal and administrative umbrella for the three relevant directives adopted: the Active Implantable Medical Devices Directive (AIMDD) of 1990, the Medical Device Directive (MDD) of 1993, and a draft of the In Vitro Diagnostic Directive (IVDD) adopted in 1998. These directives, last amended in 2007, are binding on Member State administrations and private stakeholders after transposition into national law, and on countries that have chosen to follow EU market rules, such as the EFTA countries and Turkey. The new approach was replaced by a new legislative framework for marketing of products in the EU on 13 August 2008.
Regulation means different things to different stakeholders. 20 In its crudest meaning, and following Carpenter's use, regulation consists of "rules that are backed by the power of the FDA, intended to modify behaviour." Beyond a political science perspective that speaks to policymaking and politics, law is a constant companion to regulation, which runs the gamut of "a comprehensive policy cycle in which regulations are designed, assessed and evaluated ex-ante and expost, revised and enforced at all levels of government, and supported by appropriate institutions."
21 For each phase in the life cycle of medical devices, specific responsibilities and tasks are assigned to distinct stakeholders who, in theory, are accountable for their actions, with the FDA serving as ultimate decisionmaker and monitor in the U.S. case, and a variety of transnational governmental and non-governmental actors in the EU. Reality may differ, and so will the interpretations by lawyers or political scientists on either side of the Atlantic.
Risks are product specific or specific to families of devices: In the U.S., these include Class I (low risk), Class II (medium), and Class III (highest risks), or individual high-risk devices (notably implants). This risk classification goes back to the original 1976 legislation and has remained largely unchanged. The European approach has been to classify medical devices in four categories: class I, class IIa and IIb and class III. As technology is becoming ever more complex and diversified, risks are less easily predictable, hence the lines between the risk classes are increasingly blurring, notably with an increasing number of so-called combination products on the market. 22 The EU upclassified some implants (knee, shoulder, hip, heart, skin, breast) to class III high risk devices in 2003 and 2005. 23 Increasingly, failures of medical devices are public knowledge.
24 In the U.S., patient advocates and some scientific circles insist on a better balance between early market release and profits. They demand that health and patient safety concerns inform this decision, even at the risk of delaying the release of a new medical device that may promise superior therapeutic treatment.
25 Any solution in the U.S. and the EU will have to be worked out within embedded legal, administrative and complex institutional legacies. What these legacies and practices are is the subject of the following section.
Medical device regulation seen from a perspective of law and political science
Debates about the two systems are routinely framed in fairly narrow terms of law, yet risk regulation and governance require a broader perspective. Risks -actual and perceived -are contingent on context. In his most recent study, David Vogel, a prolific writer on corporate responsibility and transatlantic comparisons, establishes this context for the regulation and governance of food, environmental, and health policy in the U.S. and the EU. 26 He highlights the deep cultural, political, and legal differences in how regulators, manufacturers, and scientists on both sides of the Atlantic approach risks and uncertainty. These differences are important and are reflected in risk-based policymaking decisions in the U.S. and Europe. Vogel writes: "The extent to which scientific knowledge or risk assessments provide sufficient information to enable policy makers to rely on them in making decisions that adequately protect public health, safety, and environmental quality represents a critical 34 Experts consider patient registries the only valid databanks for obtaining reliable and comparable clinical data that count as evidence 35 and meet the standards of safety and effectiveness of high and medium-risk devices in the U.S. and the EU standards of safety and performance. Even the FDA now concedes that the absence of registries is a significant weakness of the FDA-based system.
Understanding the historical roots and institutional development in the U.S. and the EU over time is indispensable for any informed discussion of 'best practice' and effective operations. We find the frequent claims that argue that the FDA-based system is inherently superior to the EU system striking; there is little robust empirical data to go on, except for as- 
Historical background
The medical device regulatory framework in the U.S. spans more than forty years, ranging from pre-market notification to post-market surveillance and adverse event reporting across an expanding set of complex scientific and regulatory issues -commonly re- 
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Unlike the U.S. approach, EU medical device regulation is transnational, overseeing since 1 July 2013, 28 national and highly diverse regulatory systems. It began as an EU-wide stand-alone legal framework separate from the drug framework, but entirely depends on decentralized implementation by Member State authorities and/or public or private organizations and actors. The EU system evolved in three distinct waves from 1987 to the present within the dynamics of several enlargements (in 1995, 2004 and 2007 and 2013) , internal institutional restructurings, and evolving relationships between EU institutions and the Member States within a multi-level governance system. Various networks of stakeholders operate across several policy domains and national boundaries. The adoption of the Single European Act (1987) to integrate a regional market within the global economy prompted an overhaul of legislation and regulatory practices and the drafting of close to 300 directives to be adopted by 1993, among them the three directives relevant to medical devices.
The second period, from 1997 to 2002, saw a first review of the ten-year old legal framework by the Medical Device Expert Group (MDEG), composed of national medical device expert officials. The MDEG did not find fault with the legal framework, it pointed to major weaknesses in implementation, uneven interpretation and variations in organizational, oversight and monitoring capabilities of the Competent Authorities (CAs) of the Member States over the so-called Notified Bodies (NBs) or certification bodies. Little was done. Ten years later, the same and new complaints are at the core of the current debates.
A third phase began just one year after the Directive 2007/43/EC amended the original MDD and AIMDD for the first time in 2008. The EU Commission launched a two-year consultation process among all stakeholders which ended with the publication of the current Commission proposals for a "Proposal for a Regulation of the European Parliament and of the Council on medical devices" 37 (MDR) and a "Proposal for a Regulation of the European Parliament and of the Council on in vitro diagnostic medical devices (IVDR) in September 26, 2012
38 the third wave drew to its end. Over 1,300 amendments were on the table, 907 on medical devices and some 400 amendments on in vitro diagnostic products. 39 The completion of the lawmaking process is expected in June 2014.
40 Three alternatives for the reform are debated: (i) adopting a pharma-style (centralized and decentralized) procedure as requested by the European Parliament and its influential Committee on the Environment, Public Health and Food Safety (ENVI); (ii) retaining the status quo while closing loopholes and considerably strengthening implementation and oversight in the Member States (Commission position and the industry); or, finally, (iii) using common technical specifications (CTs) and specifying new guidelines for some high-risk devices (favored by the European Economic and Social Committee (EESC) and the Parliamentary Committee on the Internal Market and Consumer Protection (IMCO).
41 While the respective European trade associations support the Commission proposal to a large extent, they do not support the first option.
42 Instead, they argue, "We strongly believe that it is in Europe's best interest to have a clear, predictable and effective regulatory system that -Guarantees the highest level of safety for patients; -Ensures timely access to the latest innovative technologies; -Enjoys the trust of its stakeholders; -Contributes to the sustainability of national healthcare systems; -Maintains an environment that encourages and keeps innovation and research in Europe."
The draft MDR and the IVDR introduce a legal novelty to encourage convergence in interpreting EU rules, hence legal certainty and coordinated regulatory practices and control by the Competent Authorities of the EU Member States, including better oversight and monitoring of the 72 Notified Bodies, and 27 Notified Bodies for in vitro diagnostic medical devices, which certify conformity with the essential requirements, i.e. European law. Unlike directives which need transposition by national parliaments, regulations are directly enforceable and stakeholders are accountable under EU law. The European Parliament and the Council share lawmaking powers and will have to agree on the final drafts in 2014. After some transition period, legal convergence is to be achieved by 2017 plus 20 days for medical devices, and 2019 plus 20 days for diagnostic products.
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Summing up the historical developments in the EU until 2012, a centralized pre-market authorization similar to the FDA's pre-market authorization was not part of the repertoire in the past, nor was the FDA's so-called 510(k) approval/clearance 44 ever seriously considered. Creating a centralized European medical device agency never made it beyond the discussion stage due to strong opposition from Member State authorities.
45 Finally, a single approach to implementation in the Member States was considered not necessary, desirable, or even feasible given the variations in public administration, regulatory practices, and public health traditions across the 28 EU Member States and the five countries which follow EU market rules. This is no longer true in 2013 since ENVI handed down its vote on the MDR and the IV-DR. 
ENVI votes on the draft MDR and IVDR
On September 25, 2013, after several postponements, ENVI voted on a controversial proposal. While it did reject the more radical version proposed by Dagmar Roth-Behrendt (S&D and lawyer), the rapporteur on the MDR who had endorsed a pharma-style centralized pre-market approval system FDA-style, the EN-VI voted in favor of greater regulatory oversight. This outcome raises salient points that should be commented upon before the dust has settled, and prior to the final vote in 2014. European lawmakers love to experiment, and the European Parliament as co-legislator with the Council is keen on challenging the Commission and the Council. ENVI wanted to do both. The vote went beyond the original Commission proposal of September 26, 2012, and includes novel governance elements not even on the table in prior meetings. The end result is a hotly-contested compromise put together in great haste that combines various political, organizational, and procedural rationales. This text was voted on by the plenary of the European Parliament on 22 October, and it still needs to pass a final vote in the Council, if all goes according to schedule. However, until June 2014 when the two Regulations are expected to become law, and before the European Parliament is dissolved and members have to stand for new elections to the EP, lobbyists will have ample opportunities to pressure the Commission, the Member State governments, and other relevant decision-makers to substantially modify the current text to more closely resemble the original more modest Commission proposal, which was supported by the industry in many aspects. One exception to this initial support was the so-called scrutiny procedure (Art. 44), a kind of centralized pre-market authorization system. The industry vehemently rejected this idea and is determined to fight it in the future. In the interim, other stakeholders, for example, insurers (public and private), health care systems, health activists and patient advocates, may advocate for more patient safety, safer products as well as clinical evaluations, and trials along the lines of the proposals of the European Society of Cardiology
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. In addition, other groups not yet heard from may also bring allies in support of stricter controls on high-risk medical devices.
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Is this a step in the right direction? Is the voted proposal so unreasonable that it justifies the massive cris de guerre that the industry has staged in both the EU and U.S. media? An assessment will be split. As an idea and theory behind risk regulation, it is a move in the right direction given that the regulation of high-risk medical devices in the past has been half-backed in both the EU and the U.S.. Both frameworks relied on equivalence methodology and few clinical trials, and limited or in some cases no evidence drawn from patient outcomes in post-market clinical trials conducted by independent clinicians rather than by the industry. Imagine a recipient of an orthopedic implant (shoulder, knee or hip) or a stent (aorta) who hopes that the device will support her for a lifetime and then discovers that the device has failed and was not tested for clinical effectiveness (medical errors are excluded here) and longevity.
Why the assessment is split has to do with a second element: an unrealistic claim and assessment of the operations necessary to make the reform work from the EU level to the level of clinical care (details discussed below). At the risk of being misread, the compromise mixes different rationales together. The tension between concept and reality becomes apparent when the draft proposal is disaggregated into various dimensions and the normative elements separated from the empirical elements. Normative elements behind a law or procedures typically assume "idealized situations" that exist for enforcement, implementation and performance. The empirical elements point to the mechanisms that are needed to translate the intended goals into tangible results, first, more patient safety and, second, more legitimacy, transparency, and accountability on the part of all parties involved travelling the life cycle of the regulatory process. We must not underestimate how much complexity and ambivalence is at the crossroads of law and procedures with practices in the real world in the 28 Member States.
There is wide agreement that the existing regulatory framework needs improvement. The twenty- year old system has relied on manufacturers' claims of the performance (EU law) or the effectiveness (U.S. law) of high-risk medical devices (implants), but with little input from clinical practitioners and academic scientists. Hence it makes a great deal of sense to give more considerations to clinical data, clinical assessments, and make use of clinicians' experience with patient outcomes. It also makes sense to be confident that this experiment eventually might work in the long run -five or ten years down the road achieving the first goal put forward by Eucomed, the European trade association. The decision-making format, advice giving, and governance borrows from the time tested network governance in the EU. Multi-level regulatory network governance has worked reasonably well in the drug sector and the IVD sector where manufacturers have asked for strict rules in the past, so what is so special about medical devices that warrants granting high-risk medical device makers dispensation from stricter controls and requirements for clinical data and evidence? Hardly anything. The unreasonable part is an idealized vision for governance and operations. First, law and procedures are not self-executing, and the normative goals behind them do not translate automatically into the workable and efficient mechanisms that produced desired outcomes EU-wide and in the health care systems in the 28 Member States. Second, the tremendous demands for policy coordination among numerous players is a deceptively simple regulatory tool and easy for politicians to agree on because it comes at no costs to them. To put the requirement for policy coordination into law is easy, but extremely complex to put into practice in any meaningful way further down the implementation path because hardly any player wants to be coordinated.
The jury is out regarding who will win and who will lose. It is naïve to think that the surprise compromise came from nowhere and was not the subject of behind-the-door discreet and not-so-discreet lobbying and negotiating different alternatives among various stakeholder groups: MEPs and national parliamentarians, social and professional groups across the Member States, and various circles of health bureaucracies and civil society organizations. Communication by social media should not be underestimated either. Changes and fine-tuning are predictable. In the meantime, let's ask: has anybody assessed and thought through the implications of this compromise for operations and performance in all 28 EU Member States beyond law and procedures on paper?
At the core of concerns are managerial and organizational innovations. This text, if voted into law, would create two new committees -an Assessment Committee for Medical Devices (ADMD) responsible for a case-by-case evaluation of high-risk medical devices, and a Medical Device Advisory Committee (MDAC). MDAC would be composed of experts and representatives of stakeholders, and would streamline all advisory functions on technical, scientific and economics aspects of regulation for the Commission. Members of these committees will need to be recruited and appointed from the scientific-medical communities -academic or otherwise -in Europe and provide the necessary scientific and expert knowledge to the regulatory process. Recruitment, appointment, and certification of special Notified Bodies (SBNs) for high-risk medical devices in large part will involve the European Medicines Agency. The Medical Device Coordination Group (MDCG), originally in the Commission proposal, will be upgraded and its responsibilities expanded. It will have major oversight over Notified Bodies and the new Specialized Notified Bodies (SNBs) which are to assess certain highrisk devices, audit manufacturers of high-risk devices and possibly check on the clinical tests conducted by the device maker. Members of the SNBs with the necessary qualifications would be appointed by EMA. As a competent authority operating EU-wide, MDCG would offer expertise over several areas: vigilance, market surveillance, guidance, harmonized practices and other implementation issues. The less controversial draft report of Peter Liese (EPP and physician), parliamentary rapporteur on the IVDR, intends to strengthen patient safety, institutionalize an ethics committee, and require informed consent prior to any tests for HIV and of DNA. It also requires genetic counseling. These requirements are not unreasonable.
A call for policy coordination is a preferred tool used by politicians to get support for their proposal at no political cost to them, as previously mentioned.
To express concern about patient safety and construct mechanisms de novo that would enhance patient safety is a must for elected parliamentarians and to congratulate themselves for having called for stricter controls on high-risk medical devices in the MDR and asking for informed consent in the IV- 
DR.
48 It is considerably harder to vote on a solution that balances not only between an agenda for innovation and early patient access to innovative medical devices -the status quo -but that also ensures that clinical assessments of patient outcomes are conducted, and complexity and obstacles reduced instead of added. Does the draft really increase the "socio-political" and "scientific-technocratic" legitimacy, transparency, and accountability of the new social mechanisms without at the same time risking to forego the widely documented advantages of the EU approval system -earlier patient access to innovative devices than in the U.S. by three to five years and considerable innovative capabilities of small and medium-sized firms in Europe?
In any new legislation, a legally inclined reader might look for procedural fairness and whether the new law provides legal certainty.
49 A social science minded reader has other concerns. Where are the necessary capabilities and resources, and the diverse knowledge and expertise necessary for a highly diverse universe of even high-risk devices to all of a sudden come from? Assessing high-risk devices needs expertise in cardiology, orthopedics and other fields of medicine. Who will finance the functioning of advisory committees? How will the members of the two committees be recruited? How will apparent conflicts of interest be resolved? Until now, conflicts of interest have been largely overlooked in the EU in both matters of clinical practice as well as in advice giving to the Commission and/or national regulatory authorities. Does the reform improve on the status quo and offer added value for patients? Is anybody concerned about feasibility and implementability in all 28 Member States? What do we know about multi-party networks working and EMA-style committees in terms of transparency, accountability, and conflicts of interest issues? Simply filling out forms is insufficient, and it seems naïve to assume that most European physicians meet higher professional standards than their American counterparts in contact with business interests.
Other issues are of interest: Does EMA have a roster of scientific experts in the entire range of medical expertise necessary to address high-risks implantables? As long as politicians and lay persons are confused about drugs and medical devices -and they are -one is less than confident that the outcome of the legislative process will add value for patients. For example, the debate on combination products continues to be conducted mostly as "drug/medical device combinations", which requires expertise in pharmacology. A significant number of device/drug combinations exist that require diverse expertise in medical devices. Do scientific advisors in pharmaceuticals become experts of high-risk devices overnight? How can the new approach provide better patient safety unless mandatory reporting of adverse events by clinicians and health facilities in the Member States is required? Should vigilance, clinical data collection, and trial data collection in all 28 Member States not also be addressed and improved? Simply reformulating the law on an umbrella framework and leaving the rest to the Member States is inadequate. They do not fall into place themselves.
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Finally, that the vote would provoke strong reactions by the European medical technology industry was to be expected.
51 Their arguments, repeated and noted in all forums around the globe that matter for medical device regulation, include reduced innovation, job losses, slow down of business, including delays in bringing innovative devices to patients and going off shore. Are these arguments -seldom backed up with evidence -convincing? Not necessarily.
52 Depending on context conditions, the structure of the industry, and the ideological position of the analyst, stricter rules on device makers in the EU -or a tax on medical devices in the US 53 -may show an impact on individual companies, not the industry as a whole.
54 A stricter rule or a tax is only one factor among many others that impinge upon companies' productivity. Van de Water (p. 5) cites from a study by Pricewaterhouse Coopers (PwC) which identifies the five pillars of medical technology innovation: financial incentives, human and physical resources, a favorable regulatory climate, demanding and price sensitive patients, and a supportive investment community. 55 The demands for more medical devices by current and future aging populations in developed and developing countries, and the likely endorsement of new technologies by payers of health care when they discover innovative devices as a cost containment tool secure a bright future for the industry.
In conclusion, political expediency to stay within the originally set time frame, the choice of easy regulatory tools for lawmakers, and considerations of what is acceptable to the Member State regulatory authorities for a vote in the Council seem to have guided the voting members of ENVI. How the ideas behind the proposal are to be realized is of secondary interest. This vote shows once again that politicians play by different rules than lay people, scientists, or analysts.
The respective U.S. and EU legacies and institutional developments over time, including the latest debates form the foundations of the respective medical device frameworks.
Regulatory policy: culture, law, and institutions
The dominance of law in regulatory policy is a key characteristic of regulatory policy. In the U.S. case, legitimacy and authority are embedded in statutory law, congressional decision-making and reinterpretation by bureaucratic and technocratic decisionmakers. A third feature is the presence of an executive-legislative balance of power within a legal system of checks and balances. However, at the end of the day, the drivers of policymaking and law-making are old fashioned politics, horse-trading, and interest group pressures, including aggressive lobbying, which may undermine any previous balance and compromise.
What is a medical device? There is no universally accepted definition, and the U.S. and the EU legal frameworks define medical devices very differently. The impact of this variation in scope of regulation should not be underestimated.
56 According to the Federal Food, Drug and Cosmetic Act (FFDCA), "a medical device can be an instrument, apparatus, implant, machine, contrivance, implant, in vitro reagent, or other similar or related article, including any component, part, or accessory, provided it meets one of three conditions of being: Recognized in the official National Formulary, or the US Pharmacopeia, or any supplement to them; intended for use in the diagnosis of disease or other conditions, or in the cure, mitigation, treatment, or prevention of disease, in man or other animals, or intended to affect the structure or any function of the body of man or other animals, and which does not achieve its primary intended purposes through chemical action within or on the body of man or other animals and which is not dependent upon being metabolized for the achievement of its primary intended purpose".
The EU defines a medical device as follows: "medical device" means any instrument, apparatus, appliance, software, material or other article, whether used alone or in combination including the software intended by its manufacturer to be used specifically for diagnostic and/or therapeutic purposes and necessary for its proper application, intended by the manufacturer to be used for human beings for the purpose of: -Diagnosis, prevention, monitoring, treatment or alleviation of disease -Diagnosis, monitoring, treatment, alleviation of or compensation for an injury or handicap, -Investigation, replacement or modification of the anatomy or of a physiological process, or
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According to the IVDD, "in vitro diagnostic medical device" means any medical device which is a reagent, reagent product, calibrator, control material, kit, instrument, apparatus, kit, instrument, apparatus, equipment, or system, whether used alone or in combination, intended by the manufacturer to be used in vitro for the examination of specimen, including blood and tissue donations, derive from the human body, solely or principally for the purpose of providing information: -Concerning a physiological or pathological state, or -Concerning a congenital abnormality, or -To determine the safety and compatibility with potential recipient, or -To monitor therapeutic measures.
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In addition, significant structural and organizational differences include the approval processes, the role of government or third party certifying organizations (or Notified Bodies) in these processes, and the respective scientific advisory systems, including acceptable scientific tests for safety and effectiveness and adverse event reporting. 59 The U.S. approach is highly centralized and relies on two procedures: a pre-market authorization for Class III devices and the so-called 510(k) clearance process, which hinges on a comparison of new medical devices with current satisfactory devices on the market as a basis for safety and effectiveness (the so-called "predicates" and "substantial equivalence"). About 80 % of all devices, and even up to 95 % depending on the source, were approved under the 510(k) procedure and the remaining few through the stricter pre-market authorization process (PMA).
By contrast, the EU framework is exceedingly decentralized and works through multiple levels of decision-making and committees made up of Commission staff and national officials. They work through two-way multilayered mechanisms reaching from the EU to the national and local levels and the reverse. Legitimacy, authority and legislative powers derive from a highly decentralized system and are rooted in two major sources -treaty-based obligations and national sovereignty over health, clinical and R&D issues. A good number of responsibilities are shared between the two governmental levels transcending national boundaries. Conflicts and disagreements are resolved through inter-institutional arrangements and multidimensional layers of EU and national rules, norms and procedures, including diagnosis and treatment under national health programs. The Commission organizes its expertise around scientists/academics, consultants, and the relevant trade associations in Europe. The system rests on compliance standards for medical devices (scientific/medical) and technical specifications (TCs) for in vitro-diagnostic medical devices 60 as the basis for safety and performance, and uses third-party certification by Notified Bodies for market approval. In other words, scientific standards are integrated into the regulatory framework.
61 There is a presumption of conformity with EU law, but, as is known, 62 they are unevenly applied in the Member States, and are no longer consistent with scientific and engineering advances in high-risk devices.
In congressional testimony in February 2011, Dr. Jeffrey Shuren, the current medical device chief of the Center for Devices and Radiological Health (CDRH) within the FDA, underscored other safety differences salient from the U.S. perspective. In a prepared text, he stated: "The European system -does not require government review before a company may market a device; -does not require demonstration of device effectiveness -the U.S. standard in law is safety and ef- fectiveness; The EU standard is safety and performance, meaning the device must perform as indicated in the device description by manufacturers; -allows the manufacturers to "forum-shop" their applications among third party reviewers who are subject to minimal oversight; -provides minimal information to the public about the evidence supporting company claims; for example, summaries describing the basis for thirdparty reviewer decisions to grant a CE mark are not provided to the public; -has no centralized authority for tracking safety information related to medical devices and no EUwide post-market surveillance system; as a result the EU is less likely to detect new safety problems as compared to the United States; and -has no centralized database of information about the performance of the various regulatory systems (such as time spent on pre-market review), making it difficult to compare the performance of the EU and the U.S. systems."
63
These observations are interesting not for what they say about the EU approach -most is known -but for what they imply: namely the U.S. counterparts to the missing pieces in the EU framework and the relevant capabilities allegedly are in place, work well, and produce FDA-favourable outcomes. However, the record of the FDA, as it has come to light (discussed below) hardly supports this claim. Much of what is implied as FDA best practice is still in a planning stage. 64 To elevate government supervision -highly contested and certainly not a core political value in the U.S. -to a measure of effectiveness and performance is hardly persuasive. A myriad of intermediary structures (public and private) at the interface of three streams -regulatory, professional-scientific and clinical practice -are apparently stepping in to do what government agencies and the White House cannot, for example, order and run registries and databanks, keep checks on companies and health facilities, report adverse events, and trace medical devices to patients. Control over the medical profession, medical specialities and clinicians, as well as clinical research organizations (CROs) which do the bulk of clinical trials are beyond the reach of government. If private regulation is to fill in for missing or inadequate public regulation, this is a losing proposition. In sum, equating the significant differences between the U.S. and the EU entities with a conclusion of superior performance by the FDA's model does not make for a sound argument. European bashing is no stranger to congressional politics; it conveniently distracts from the FDA's own deficiencies.
There is no doubt that the FDA-based regulatory processes are more transparent regarding procedure, compliance and enforcement data, and availability of information on clinical trial results. This comes with the territory: transparency and openness are sine qua non in American society. Comparable processes in EU institutions, including various advisory and consulting committees, and Member States authorities fade by comparison in terms of transparency. However, since risks are product-specific, yet results of clinical studies are sometimes not available for reasons of intellectual property rights and trade secrets, often such information is revealed not as a matter of willing transparency but as a result of court procedures and rulings. Analyzing the "FDA Transparency Initiative" launched by FDA commissioner Dr. Margaret Hamburg in June 2012, Liz Fuller, lawyer and consultant, writes: "There is no indication in any available FDA documentation that any research has been conducted to show how patients, physicians or industry will benefit from this increased transparency. In fact, the report itself states that the task force did not consider the feasibility of implementing the proposals."
65
In the future, institutional and organizational differences in conjunction with cultural, political and legal dissimilarities between the FDA and the EU perspectives will endure, but the trend in the last ten years has been for both to agree on converging or harmonizing their respective regulatory systems and policies. Demonstrations of this shared commitment include the UDI process (unique device identifier) designed to improve the traceability of medical devices to patients, international standards and product-specific issues, GMP (good manufacturing practices), audits, aligning the labelling requirements with those of the EU through stand alone symbols on devices, and aligning standards for medium and high-risk devices. The European Parliament, co-legislator with the Council, 66 is leaving regulatory issues no longer exclusively to the experts, as was the case in earlier periods and as late as 2006 when it deliberated on the Directive 2007/43/EC. 67 The period of discussing, negotiating and bargaining behind closed doors may be ending. Now that the comparative historical paths of the EU and the US regulatory systems have been explored, the institutional differences laid out, and the variation underlying the two regulatory designs identified, we turn to a review of the record of the FDA and point to empirical gaps in the triangle from political rhetoric to legislative intentions and outcomes.
III. The Federal Drug and Food Administration
Protecting Public Health
The FDA is the protector of public health and patient safety in the United States and an active participant in global harmonization efforts in world markets. Yet domestically, running through the congressional hearings over a twenty-year period are themes and commentaries that are hardly laudatory. 68 The FDA is criticized for allegedly using imperfect regulatory tools and clearing medical devices for the market without ensuring the safety and effectiveness of products on the market. 69 Members of the Senate and the House, scientific/professional communities, and businesses are raising their voice and express their discontent, as patient advocates testify in Congress. Criticism ranges from the contention that the FDA imposes too many stringent and arbitrary approval standards, thus creating entry barriers, to long review times, to depriving physicians and patients of life-improving and life-sustaining medical devices and not shielding them from harm and injury. 70 The FDA is also charged with harming the medical technology innovations of U.S. companies.
71
Several questions arise: first, why has the FDA not used its power and reputation to bring safe and efficacious medical implants and other devices on the market? Second, why has it not allegedly asked "the right questions" about the safety and efficacy of, for example, stents and implants?
72 And, finally, why has it not carried out the mandate of the Safe Medical Devices Act of 1990, which clarified that the FDA should use its premarket approval authority for highrisk Class III devices, or reclassify them to a lower risk category? For over 35 years the FDA has used "substantial equivalence" as the "gold standard" for assessing effectiveness. It has accepted the industry's claim that device modifications are not changing the safety and effectiveness of devices as long as they are "substantially equivalent" to an old device in use. Congress and the FDA did not consider any changes. In its report in 2011, the Institute of Medicine noted: "After 35 years, the FDA has not completed the task of calling for PMAs (premarket notification) for or reclassifying pre-amendment Class III device types. Until the FDA completes that task, those devices are allowed to enter the market through the 510(k) clearance process"
73 -and a solid 80 % (even up to 95 % depending on the source) of all medical devices went through this process. When the FDA asked the Institute of Medicine to review the 510(k) pre-market approval procedure for class II devices, the issue whether new medical devices bring better benefits to patients than already approved and clinically used medical devices was not part of its brief.
In retrospect, some authors consider the distinction between drugs and medical devices "an artificial distinction" and a "historical and legislative artifact."
74 All devices after 1976 were classified as Class III (high-risk) devices; but specific exceptions were allowed (FFDCA § 513(f), 21 USC § 360c(f)(1) (2006)), which favoured early commercialization and access to the market. Any medical devices that were considered "substantially equivalent" to a "type of device" defined as a device was classified as class II or class I device. For medical devices submitted to the FDA after 1976 a manufacturer could petition the FDA to classify the device as a Class I and II device provided it could show that the new device was "substantially equivalent" to a pre-amendment device in Class I or class II. The FDA was to be guided by considerations of risk when ruling on a petition only. In reality, according to IOM's report, the FDA faced an enormous task to process "increasing numbers of PMAs or have to go through a reclassification process that was procedurally cumbersome, labour-intensive, and time-consuming."
75 Instead, the FDA permitted the manufacturer of a post-amendment device to demonstrate "substantial equivalence" to a pre-amendment device in Class I or II as part of the 510(k) submission."
The idea of "substantial equivalence" came from the FDA. Taking a pragmatic and "liberal" interpretation, it cleared most post-amendment devices in one of two ways: (i) as substantially equivalent to a pre-amendment device or (ii) even to a post-amendment device previously cleared through the 510(k) process ("a process known as piggybacking one device onto a series of precedents"). Fearing a legal challenge of its authority through a court ruling, the FDA sought congressional ratification of its interpretation which it received in 1990. The new congressional text reads as follows:
"A. For purposes of determinations of substantial equivalence… the term "substantially equivalent" or "substantial equivalence" means, with respect to a device being compared to a predicate device, that the device has the same use as the predicate device and that [the FDA] by order has found that the device -(i) has the same technological characteristics as the predicate device, or (ii) has different technological characteristics and the information submitted that the device is substantially equivalent to the predicate device contains information, including clinical data if deemed necessary by [the FDA}, that demonstrates that the device is as safe and effective as a legally marketed device and (II) does not raise different questions of safety and efficacy than the predicate device. B. For purposes of subparagraph (A), the term "different technological characteristics" means, with respect to a device being compared to a predicate device, that there is a significant change in the materials, design, energy source, or other features of the device from those of the predicate device." 76 …"Once a device is cleared through the 510(k) process and becomes eligible as a predicate, it cannot be removed from the pool of available predicates unless it has been banned or declared substantially adulterated or misbranded and pulled from the market."
77
In brief, in this period Congress and the FDA were uninterested in risk-related issues.
Regulatory Environment: Highly Politicized
The FDA is a global trendsetter in drug regulation, and the U.S. is a leader in medical innovation, yet the empirical data reviewed for this essay do not suggest that the FDA is a leader and trendsetter in medical device regulation and enforcement. The FDA is not an autonomous entity, and its leadership depends on who the occupant of the White House is, which majority controls the Congress, and what the Supreme Court and state courts allow the FDA to do. 78 There are strong supporters of medical device companies on both sides of the aisle in Congress. Moreover, a certain correlation exists between the location of the industry and the electoral districts of senators and members of the House and their voting pattern for industry-friendly amendments. In March 2011, a bipartisan Senate Medical Technology Caucus formed to promote the interests of the medical-device industry. In the 2008 November elections as well as in later elections, U.S. device companies have showered members of Congress with generous cash for electoral campaigns. With few exceptions, Congress and lobbyists from different segments of the med-tech industry alike continue to push for fewer regulation, faster approvals, and the continuation of the FDA's two-pronged approach to the market -through premarket notification (PMA) and the so-called 510(K) notification procedure. They quietly concede that a few areas need improvement and/or tailor-made regulation depending on device-specific risks. The ongoing debates after the Obama Administration took office in 2008 and within the FDA indicate that the current leadership under Dr. Margaret Hamburg intends to turn the FDA around.
79 Broadly drawing on Carpenter's clarification of the various roles of the FDA in the drug sector, this section concentrates on the central powers and gate-keeping functions of the U.S. FDA's CDHR.
"Gatekeeper" and Judge
The FDA-CDHR is the principal agent of device regulation, at times an accomplice, and at times an opponent of the industry. The FDA occasionally is also a prisoner of congressional politics and policies that impede its ability to act; but it is also the case that the FDA has power in the medical device field, notably in post-marketing surveillance, which it chose not to use, according to the IOM.
80 While internationally the FDA throws its weight around among the international community of regulatory authorities, the FDA's domestic activities are solely guided by U.S. statutory and regulatory rules on the book, court rulings, and its own assessment of what sciencebased evidence means or should mean for U.S. scientists.
81
The authority of the FDA-CDHR over medical devices is formidable.
82 Medical devices, like drugs, can only be marketed and sold in the United States when the FDA has declared them to be "safe and efficacious" for their primary "intended purposes." This is achieved through one of two established regulatory routes: (i) a pre-market approval (PMA) for high-risk devices in Class III, and (ii) the laxer 510(k) program. The FDA lays down the rules for advertising and labeling and is indirectly instrumental in securing important global market shares and profits for the industry. Like for drugs, the FDA's decisions to reject applications for a PMA and/or 510(k) may mean a death sentence for a business, particularly smaller ones.
The medical-device sector has a few distinct, sector-specific properties that are often overlooked, but which limit the applicability of lessons from studies on the drug sector -for example, risk classification and the 510(k) approval procedure for low and moderate risk devices, including some high and highest risk devices. One might argue that the political dynamics of both sectors are the same in the U.S., yet it does not make sense to treat the FDA as a unitary actor. It has a classic bureaucratic structure with a strong hierarchy of command and control. Even with the same macro-institutional constellations -public and private law, the historical trajectory as well as the political economy -the political dynamics play out differently -internally for the FDA and CDRH leadership, staff and management as well as the organization, and externally in relation to Congress and lobbyists. What is true for the domestic sector also applies to the international side where the FDA-CDHR is expected to play a different role in the GHTF-IMDRF for medical devices 83 than its counterpart responsible for drugs in the ICH.
84 Personalities and sector-specific networks, or what Carpenter calls "audiences", crowd the political space; specific rules, norms and procedures apply for each product sector, and responsibilities are assigned to different organizational units within the FDA. Finally, the scientific advisory systems for drugs and devices do not work the same way neither in the U.S.
85 or in the EU. The first theme is the perennial complaint regarding funding limitations which prevent the FDA from hiring scientific staff and engaging in all tasks necessary to ensure that only safe devices reach the market. The consequences are, in the words of the device chief Dr. Shuren, "high reviewer and manager turnover at CDRH, which is almost double that of the Center for Drugs and our Center for Biologics, insufficient reviewer training, extremely high ratios of front line supervisors to reviewers, insufficient oversight by managers, rapidly growing work load caused by increase in complexity of the devices and the rapidly increasing overall number of submissions we receive; sometimes unnecessary or inconsistent data requirements imposed on device companies, insufficient guidance for industry and FDA staff and poor quality submission from industry."
88 The second theme is the repeated but empty promises by the FDA leadership and device chiefs to Congress that the FDA would restore balance between pre-market considerations and post-market controls, including safety surveillance and vigilance. This extensive review of recent literature on the FDA hardly suggests that the FDA's record is superior to that of EU regulation. The authors of the most systematic attempt to compare the EU and U.S. approaches to date deplore the lack of reliable, credible, and comparable data. 91 According to them, review times and recalls -widely used measures in both systems -are inappropriate indicators for assessing performance. They write: "Yet it still remains unclear whether the U.S. or the EU approach achieves better outcomes for patients receiving devices. This assessment is further complicated by the multiple stakeholders -including patients, payers, physicians, and manufactures -whose perspectives on system performance vary by virtue of how they weigh the importance of outcomes such as cost, speed, safety and effectiveness." On the other hand, Eudamed, the EU databank for medical device information, is a pitiable source of relevant information, but it is the only EUwide one. Summing up, the FDA has made substantial efforts to rebalance its priorities, closely monitoring compliance and enforcement, including devoting more staff time and resources to post-market surveillance and rewriting guidance documents. 92 The current level of criticism is forcing both the FDA-CDHR leadership to face up to the charges, and Congress to act.
The Institute of Medicine
In 2009, the FDA asked IOM to review the adequacy of the 510(k) clearance process without asking, however, a key question of the benefits of new medical devices compared to those in clinical use. Following two workshops, wide consultations, and internal debates, 93 the IOM scientists and experts concluded that it would be preferable to design a medical device regulatory framework more in line with the requirements of modern science, medicine and technology rather than keep an outdated 510(k) procedure. As a result, "the recommendations are focused not on making improvements in the 510(k) process but rather on steps needed to develop a more rational medical device regulatory framework."
94 Experts argued that "it would be short-sighted to forgo a thorough vetting on the strengths and weaknesses of IOM recommendations because the primary conclusionthat the 510(k) clearance process should be scrapped -seems too extreme to be realistically considered."
95 "Instead, the report should be carefully considered in the greater context of the ongoing reform process and dialogue between the FDA, industry, and the public to continue bringing improvements to the 510(k) programme."
96 Some recommendations were considered "bold, yet vague," and had "merits and pitfalls."
Tellingly, in a highly unusual, but orchestrated and tactical move in advance of the publication of the final report, AdvaMed, the trade group that speaks for the U.S. med-tech industry and majority of device companies, released a press release (dated 29 July 2011) which attacked the IOM' s recommendations.
"The report's conclusions do not deserve serious consideration from the Congress or the Administration. It proposes abandoning efforts to address the serious problems with the administration of the current program by replacing it at some unknown date with an untried, unproven and unspecified new legal structure. This would be a disservice to patients and the public health. …Numer-ous academic studies have shown that the 510(k) process is overwhelmingly safe".
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Most studies referred to above were commissioned by the industry. In response to the IOM report, the CDRH proposed several recommendations for improving the 510(k) process and extending post-market surveillance capabilities. The IOM committee argued that the CDHR had sufficient authority concerning post-market surveillance, but simply chose not to use it. "The FDA has not adequately explained the limitations of the tools and why it has not used them more widely. … The IOM committee supports the concept of allowing conditional clearance based on postmarket surveillance in appropriate cases and has suggested this option as a potential component of a modified de novo process." 98 This controversy between the IOM, the FDA, scientists, 99 and lobbyists, 100 and subsequent controversial debates, brought to light the dominant concerns, namely power politics. A lack of resources seemed to overshadow the FDA's interaction and negotiations with Congress and the industry while it sought to simultaneously ensure the safety of medical devices.
Prior to the report's publication, and in response to growing domestic criticism of the declining performance over the previous decade, the FDA reviewed what changes might be necessary, feasible, and not too controversial.
101 In August 2010, it came out with 50 recommendations addressing medical devices in all three risk classes (I, II, and III). Twenty-five were chosen for immediate action, while the remaining more controversial elements required awaiting the final report by the IOM.
102 In early January 2011, the FDA announced that it planned to tackle three reform elements immediately (i) Streamlining the Class III de novo classification process (in other words, addressing new highrisk devices submissions for market authorization), (ii) Clarifying the conditions under which 510(k) applicants must submit clinical data in order to make their review processes more efficient; and (iii) Forming a Center Science Council made up of senior FDA experts to develop business processes and standard operating procedures.
103
One year later, developments are moving on. 104 The FDA appeared willing to pay equal attention to premarket and post-market activities in exchange for a deal with Congress: trading faster reviews for increased funding by Congress through the user fee program paid by the industry. The negotiations between the FDA and the industry were tough and controversial, yet the FDA's political strategy and tactics paid off. -"Allow the FDA more easily up-classify problematic devices so that subsequent, similar devices receive more scrutiny; -Establish a timeframe for the FDA to finalize and implement regulations on unique device identification [to trace medical devices to patients]; -Add medical devices to the Sentinel initiative that was created five years ago as a mechanism to enhance post-market oversights of drugs; -Codify the requirement that approval for high-risk devices in contingent on completing required post-market studies; -Create a time line for so-called "522 post-market studies" for devices cleared by the fast track process; and -Require the FDA to do more outreach to involve "non-conflicted" experts and groups in its recruitment efforts for medical device advisory committees."
User fees
105
The current user fee program (2012-2017) covers about 20 % of the costs for reviewing medical devices in comparison to 60 % for reviewing drugs and would provide new revenues ($595 million) as compared to the current ($287 million) allowing for the hiring of 240 fulltime review process employees, including 140 reviewers specifically for devices over five years. 106 Most observers, both in and outside of Congress, consider a user fee program to be perfectly legitimate and effective; a minority is deeply concerned that user fees grant business undue influence over regulation.
Congress and lobbyists, representing diverse segments of the med-tech industry, continue to argue in favour of fewer and softer regulations, faster approvals, and the continuation of FDA's two-pronged approach to the market -through pre-market notification (PMA) and the so-called 510(k) notification procedure. Privately, some circles do concede that a few areas need improvement and/or tailor-made regulation because of device-specific risks. Currently, a bi-partisan bill in the Senate, the Medical Device Regulatory Improvement Act (S1700), seeks to modernize the FDA's review process. AdvaMed is "especially encouraged to see the legislation`s focus on clarifying FDA data requirements, streamlining agency management processes and its emphasis on the importance of attracting the best experts to FDA advisory committees."
107 In addition, a legislative package of ten bills was introduced in the House that sought to "fix the FDA's medical device regulation."
108 The on-going debates in Congress and inside the FDA since 2010 all indicate that they want the FDA to better serve in its role as protector of public health while upholding the principle of "least burdensome regulation." While a few years ago the package of proposed changes would have been unthinkable, change is coming but it will be slow. Some regulatory issues require statutory action by Congress, others regulatory action by the FDA, and some problems require reducing discretionary decision-making in reviews by FDA staff. 109 Serious challenges are still ahead.
Concluding comments
This narrative pieced together the mosaic of device regulation from diverse source materials and interdisciplinary readings which enabled us to develop the main arguments about both the FDA and EU approach to medical device legislation and conclude that substantial legal and institutional differences should not be confused with superior performance of one system over the other. While we did not aspire to resolve the puzzles mentioned at the outset within the space of this contribution, we offered a number of striking observations on the EU approach from an U.S. perspective, and lessons learned from the U.S. experience of regulating medical devices since 1976. We also explored why and how the idea of an equivalence-based system emerged, where it came from, and who benefited from it. The essay offered insights into legislative-executive politics un-der a system of a balance of power within a legal system of checks and balances and critical debates in the U.S., and why patient advocacy groups, the American public, various scientific communities, including the IOM, are insisting that the FDA do a better job at protecting the public's health.
The FDA's status was described as that of a czar of medical device regulation in the U.S., but that domestic label does not make it a world leader, although the political discourse and the political culture in the U.S. and admiration mixed with apprehension from abroad reinforce such perception and assessment. In the future, the U.S. and the EU will continue to compete with each other for prominence, but the enormous legal and institutional differences will endure. Most observers recognize that the leverage that can be gained through testing drugs or medical devices for safety in pre-clinical and post-clinical trials should be enhanced. Neither the FDA-based regulatory pathway nor the pharma-style regulation of high-risk devices requested by the European Parliament and ENVI alone will secure that patients' and physicians' interests will be better served than in the past. It takes a great deal more vision to develop the right solutions and find common grounds to the satisfaction of each party and the respective publics than the well-known policy-making styles and traditional politics on each side have been able to achieve. One fact remains: what is doable in the U.S. is not necessarily doable in the European Union and viceversa.
Why American and European lawmakers have tolerated a double standard for drugs and devices, more rigor and strict rules for drug approvals but less rigor and laxer rules for high-risk medical devices, is more difficult to explain. It could be that both were more interested in an innovation and growth agenda than in patient safety, but this can hardly be the entire explanation. Whatever other causes might explain such neglect, there are certainly causes unique to each case. A kind of "Washington consensus" supported the 510(k) clearance process, invented by the FDA and approved by Congress, and encouraged manufacturers to rely on equivalence data rather than on evidence from clinical trials. The announcement by President Obama and the leaders of the EU of 13 February 2013 that they would launch negotiations on a Transatlantic Trade and Investment Partnership soon, and also contribute to the development of global rules has raised hopes among the U.S. and European industry for further cooperation and harmonization, despite similar initiatives in the 1990s petering out with little success.
Learning and communicating more about the underlying differences in the origin and development of policy and institutional legacies and their underlying rationale, including the relevant norms and the interpretation and application of the precautionary principle, would greatly pay off in finding common ground between the U.S. and EU approaches. But it takes some patience to understand how the legal differences in risk assessment can be reconciled to the satisfaction of each party. The leaders in global medical device regulation have a responsibility to leverage the momentum of the reforms toward more patient safety and leveling the playing field among competing regulatory objectives.
An abundance of bills before Congress, the upheaval over the medical device tax of 2.3 % introduced as part of the Affordable Care Act of March 2010, and the current political climate in a dysfunctional Congress, discourage any speculation of how political pressures will bear on the final reforms. Neither is it possible to foretell how the record of the FDA-led reforms will end. For every argument in defence of the FDA's handling of medical devices, scholarship and empirical data suggest counterarguments. The moving parts on the EU side are no less complex and the level of complexity has increased since the vote by ENVI and later IMCO. How the law-making process between the European Parliament, the Council and the Commission will end in 2014, and which of the three options they will adopt, is anyone's guess. Certain developments are certain: the tools for implementation in the Member States will be strengthened, transnational public and private multilevel regulation in Europe will endure, as will institutional complexity of law -and policy-making and inter-institutional tensions and rivalries. Despite complicated structures, the EU has had success in bringing new innovative medical devices to physicians and patients earlier than the FDA has to American patients. It also has been successful in exporting its regulatory model or some of its elements to other countries around the world. Still, all in the EU medical device community recognize the urgency of the on-going reforms, which will be a combination of compromises by different stakeholders. The end result should be a substantially enhanced but possibly also a more complex regulatory framework.
